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(54) RADIO COMMUNICATION EQUIPMENT AND PHASE ROTATION AMOUNT ESTIMATION METHOD 

(57)Abstract: 

PROBLEM TO BE SOLVED: To reduce a phase rotation amount 
estimation error without increasing the phase rotation estimation 
system length in a base band receiving part for adopting a semi- 
synchronization detection system. 

SOLUTION: I and Q signals are sampled with 1/16 interval of a symbol 
period. A frequency offset removing part 305 calculates phase rotational 
amounts between sample points before and after each symbol in a phase 
rotational amount estimation system sampled in the optimal timing 
extracted by a clock reproducing circuit 304 and a sample point after 
one symbol period, and estimates the phase rotational amounts for one 
symbol by averaging all the phase rotational amounts. Then, the phase 
rotation of each symbol is corrected based on the estimated value. 
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[0 0 0 1] 
[0 0 0 2] 

m^(D^m] ia^, SI?^«iS- PHS (personal Han 
dy phone System) ^(n^Wl^mmo^^'Si.fim^. ^ 

^®*PA^«iiJ!jnLTU^. Z-CDtztb. mvi<Dm& 

[0 0 0 3] ^zx\ ±^m(D4:mm±m^m:^^<D 
nm^Emti.x. mmm^m:^^x'$>^i gqam 

(Quadrature Amplitude Modulation) iPl^^^iS 
[0 0 0 4] tS*J:f9ffiV^e.nTti-2)f?;«W;^ci: 

[0 0 0 5] mmmxmmw^it^'m^ 
^mmxitmmiAmmzMA.^Mmmm^i^x i ->>7t^ 

PSK (Quadrature Phase Shift Keying) ^rii?(in-g> 

[0 0 0 6] l^W^zStt. S«fi^J;OJSiIig^^ 

<7)T^S. ^LT, «-^^<^SISiJ^SA«S*$nS 1 6 

Q A M«CD#{fi^iST», fiffl ~y -y ^ ©'>:^j: l^^Jijg^ 



[0 0 0 7] Z-n^bO^mmys^izRio-oT. fi^f 

[0 0 0 8] m.m^'m^^moy^.. '<-xA'>h*gi5*^^> 

RF (Radio Frequency) W>^y -< — ^UMti^c^" 

-< >'^'Jl'ft^Ma7'D-tr->'-9-(Digital Signal Processe 
r : DSP)©y:7K'>x7»Cj:OII^-r#l)feJ!6. SIM 

«#®ffl^^a^i5^^RCS9 2-l 2 2 p p. 3 7 
- 4 2 ri^Jii^Wiamffl 1 6 QAM/TDMAe3l*SJ 

[0 0 0 9] UAT. 

b ^i!l#:ffi « X X A t3 1 i T IK T -5 . 
[0 0 10] ^9{C, gH&jl«->X^AOi'X5^A«l^ 

[0 0 1 1] 0^-r^J:pfc« ^l!i#:affi->X7"Att. 
««6^2 1 0. :feJ;Z>'Sfi!i^2 2 0*^^«jE!g$ns. 
[0 0 12] afl6S2 1 0«. '<-XA*>KSI«SR2 1 

1, 'K-X/N*> K§flg|52 12, R FSB 2 1 3-et^e,«^ 

^n-s. sfc. ^mm2 2o\t.. ^-xA'>h*itffigK2 

2 1, X-'N->K§«gB2 2 2. RFgP2 2 375»e>« 

[0 0 1 3] CC0j;p;^CiP^(C*3ViT, 2 1 OT 

^^\^tzy'-^2 1 4tt^-X/N*>h*MfflBB2 1 IT^ 
msn, RFgB2 1 3SriST«li|IK^1'^Siai$nS, 

[0 0 14] ^i!i^2 2 0T«»flfi^*^?.2ICnfc*S^ 
m^^RFg|52 2 3(CTS«L. ^-XA'> h*S{iaB2 

2 2 tCT^PL, x-:^ 2 2 5 *t#So 

[0 0 15] CdT. '><-XA>HSMgB2 2 2«, EI 

1 0(7)ct5ic«flg$ns, 

[0 0 16] tt^iDfb. -X/\'>HSmg|52 2 2«, © 
giS^Sli 3 0 1, fif+g^SlHlgS 3.02, LPF303, 

i7D<yd7S*iHi8S3 0 4, mm-^^y-^-j hm^mz 0 

5, aSW^(HlS§ 3 0 6 . *3j;U^§gP®»if^i5''r 5 

co«ipi7S^7u-/.iHiwgB3 0 7 i)^ibmfS.^n^o 

[0 0 17] -f-LT, ^OJ;5;?i«fiEcr)^-X/N*>h*g 
«a52 2 2{c:*5tiT. S««^3 1 Ofc:«, ^gi5|81ggg 

3 0 l*t^B£Lfc^gP^lgffi^, ^ge»lg«-^^7c/2^ 

tl-^'tlzIOCOL P F 3 0 3 l;*5t>T7^';l/5' U >if^ 
tl. Sfgl (|pIfflfiK5i-) «^3 1 1, SfSQ (il3S*£ 
^i) «^ 3 1 2 tfJ:^. 
[0 0 18] ^(Dm. i'D>y^^S5fe[Hl?S3 0 4*tS«« 
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^3 1 o*^e.JimLfc*jiiS7'r5>i7'icj;o, mBm± 

iHigS 3 0 6 tCTS« I 3 1 1 , §mQ«^ 3 12*^ 

<bm.mm^3 1 3S:f#s, 

[0 0 19] ddT, ^SBfgfgSS 0 1 ®t*K-r-g.Sg|5 

^m^(Dmmf££tzfs>crz^ mfSLm^y±.y b) 

[0 0 2 0] 01 U:, Z(DJ:ofmf^^^y-t'y hf)^ 

Ui^^m^ (4 0 1) tmm^7t-y-b-yh*^$>?>m'& (4 

0 2) CD, I m^3 1 1 , iJJ:D^S«Qm^3 1 2 
JliSIS*:7-lr-;/ h*s«.s«-& (4 0 2) , a>y.^u- 

z^3>tzim\E\&m^L. 4 0 2 (c^-r± 5 tc, nvt 
[0 0 2 1] -s-^iT. mmmm^-i^^xit. mm^^y 

±y h^*'g|53 0 5(CT, fi:ffllHie« (Jl!^^::f7-fe>v 
h«) ^&1«^L, «IS$nfc^tB[Hie«fc*tt, 

©x-^ \zM Lxmm^mi^^n oz.t\z^^ x&^ 
[0 0 2 2] c:cDfcJ6(::, iifs#j-e«, -^mmz:t 

5' 5 0 2 tJttCSI«-rS. 0 1 2 JI, C®&ffilHlte»«l 

^m?e^m 5 0 1 ^«^^)Ji^;^c3llftft^?s^J€r^•ro 

[0 0 2 3] §fi#JT«, ^l^-AIM^gBS 0 7 

i^^&ttmrs. J5jSigc*7-fe-> hi^^SBs 0 5«. yu 
mm^mj^mso igp^j-^jsmb, :in^*fcficffi[Hite 
[0 0 2 4] 01 3tc, z:oeffiiiie«5rft^-rs5aa 
[0 0 2 5] ;ic^, z.z.x'{t, m^ML'fzm'f-mmmm^ 

^S^R«ftRCS 9 2- 1 2 2 pp. 3 7-4 2 r|^ 

±^mmmmi eQAM/TDMAeiiii^ggoffi 

[0 0 2 6] $T, C:<D®ST«, -effllHlilSSJt^ffl?^ 

^J5 0 1 tbT, 151^5: <i:^fc«5®:i--^7fj:|^^J (rL 

:^-i"7-h*) m^mmvx^^^o ^.'-i^y-HSr^ 
^m^^^\z$><hA^ctt>^mL tzmmm^mmr ^ o 

-5. 

[0 0 2 7] 01 34'CD, (I j, Qj) §<t|^jiJ4. 

»fi!:ffiiHitea}tsffli^^j5 0 1 'p(D9cmt)^'b 1 ss©-> 
>7H;pfii:a(D«^.'^*«LTiJ0, (isj, Qsj) Ti^* 



[0 0 2 8] Ei^T-g>J:5(c. zLODmrn-ci-i.. m 

m-:fayi7 6 0 2 fCT^ISOlDWfkSrfTO. r sum«> 

[0 0 2 9] mm^Uy^6 0 3\ZX, ^fSJ^n 

O i jJ^Jl/fifS (Ij, Qj) OfifcfflftSt 

ti^:i-—^U—\^(Dizy>-^)\^&m (I Sp Qsj) 
©{iffi^^S^ t Si (S!lii:/Pyi' 6 0 4) . mm<0 

[0 0 3 0] t^T. r i^mmhfzffitmmiz. ^mj^ 

m<D (i + l) >'>/l<;UBi:. aL--i7'7— H© (i + 

1) -»/}^;us;e)^e.^n-?-'n®^lfAS t tji+i 

«©MckO (i + l) 

lHli|g» Fj+i^^tbr-S (msyo-yi7 6 0 8) o 

[0 0 3 1] ^LTr i+,*^e. ri*IIL?l<.ltlcJ:o 
T, 1 -»j|?;i'Era®fi^tiliIte«A r Srgttb-rs (5!LSi 

:/n-yi7 6 0 9) o :i^vxn?>n^i'»^)mm(D 

^mm^MA r ?&fi:ffilHlg«lt^ffl5^^J 5 0 1 ©&->> 

Isymbol^W*" 
[0 0 3 2] tfJit)-^. i ->>5l^;k iSiO^ (i + l) 

-»/J?;i'J:Df#?>n^^2:ffi|HltefiA r r suM^'*Ofi^L. 
T^># (MSyn>>i76 1 0) . i-^i + l^£rff3;i<i: 

\z^K):k(^i^>^)i^iimm^^v mmzfay^e 1 

1) , i< (N-1) (D^^=^mrc-rm-^ (6i4) fc 
tt. s^f, a^M^mm^m^m (->>4^;pftN) ©n 

fSmya ^^^606*^5)611 ST©^SS:iitt 

[0 0 3 3] jMtC, i< (N-1) ©^#^^/t$fj;Vi 
«^ (6 1 3) ■f4ffi|5I«SJt«ffl?^?'J©Ni^>7t^ 

MzMVTimmmmA r (Dnm^mTi^itiiPi^L. 

fiCffl[Hie«©-&ttffi r SUM* (N-1) T'fijSCltfrJ; 
[0 0 34] :i©J;^Jc. {4ffllaIte«Ar©^ 

±£»{b©lHi^«. ■f4ffiiHitel«^fflj^3^J©->>jJ^;i'*J:- 1 

[0 0 3 5] 
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>x&.mmm^^c^rctb. m^M.m'i(Dm.. ^^Ltz 
[0 0 3 6] iE-UT, !t#»c, y-rx©^s*^';^^v^«^ 

■affilHlilgSitJttt r 1 symbo 1 ©lt5eeiS7&i;*c# < 
{4ffl[3Ite»©«l:tffl r , symbol <^Jt^^M€i£M$-a:S 
[0 0 3 71 b*^b. 01 3{C^bfct¥3fe©^!!lST«> 

fi[ffliHi^«A r (D^^i^itoy^mt^mmumm^m^m 
1 {c-iicr*fcJ6, i4taiHife«ift^fa r isy]i,boi"=^ws 

©e)il^^*^<gT L T b S 5 . 
[0 0 3 81 -S-CT-, *|S|«8^id^;^SC^ggffl 

t < ■f4ffi|5Ite«lt^M©«ffi^M«:(SMr S ^ t * B 

[0 0 3 91 

\.mm^m(:-r^rz^<D^wci mu^m^^<Dtz^\z. 
*^Bj«. ^mm^\znhxm^wm.^^m 

*^SiJf •5«ai^' -f 5 > ^^mm-^ ^ayi; ^figgC 
T, ilfe&:#>'-tr>y hfCctS. feffi^jS^tlfcW^©!* 

mmm^m.x$>-ox. munim.:tyM':y hm^m-^-. 

Ffl©«CffiliIte*©#ttS€rfTVV Slt>:;^;i/;^fCt3liTff 

tiJbfc{4ffi[Hlte«^^i^ft;LT 1 ->>#;i/^fcD©fi:IB 

-^^^.i^m^X^Tz 1 ->>7j^;l.*fcO©{4ffl[Hie*tCtie:p 

fiffl imfe *«iE-r ^ ffiffiffiiE^®: i: Sr^rrs d i: ^ 

[0 0 4 01 :L<r>^o\z. ^uy^n^m^xn^^n 

=^m^<Dmmr^mx^y:f)n.xmv^^. ^©te©iJ- 
>y;k'^.fefi:ffiiiite^{±5Bt (c^ijffl-r ;i i fc J; o T. fi^ 




[0 0 4 1] 

[0 04 2] muz. :^^mmm\z^^^mi^mmi^x 

[0 0 4 3] 0^T-5J;5fC, i^«l<*:a«>'X5^Att, 

1 jei±®»jfe^ 2 10, 1 eK±<D^mm 2 2 o 

[0 0 4 4] *ia^2 10«, X/N*>K2l«ai52 1 
1. '<-XA'>K§«gP2 1 2, RFgP2 1 3d^e.:Pfife 
Sn^. Sfc. ^11)^2 2 Ofl. ^-X/N*>KiM{tgK2 

2 1, ^-XA*>KSfigB2 2 2. RFgE2 2 3*^e>i» 

[0 0 4 5] Cl©J:5)5:i»^K»C:teliT, »*©2 10-C 
^^Lfc5^-^2 1 4tt^-XA*>FitfigI5 2 1 1 

[0 046] 2 2 0 ^>jll^)nfc^^ 

«^*RFg|52 2 SfCTSML, '<-XA*> h*Sfig|52 

2 2 ICTISIBL. 5^-:$' 2 2 5 ^t#^<. 

[0 0 4 7] ^fc. iS*{C, f^W]m2 2 O-vm^Lrcy"-^ 
^2 24 U^—XJ'iy KSmgK 2 2 1 TlgiH^n. R F 
gP2 2 3*igT*S^Era'\Mdtl$nS, 

[0 0 4 8] »ife^2 1 ox'\t^mm2 2 o*->e>3ie>n 

fc««g«^€rRFgB2 1 SlCTSfSL. '<-X;n*> HS 
«gP2 1 2tc:T«PL, 5^-5^2 1 SSr^-S. 

[0 0 4 9] e;^±®J;5»I, •7='-i$'CD«E^e2itcML., 
mi&m2 1 0i^»!i^2 2 0 «|WI^©^fig<^{i;^^^l5^«l 

fiWii^^n^. ^ziT. tATT«, ajffiM2 1 0*^^)^ 
mm 2 2 ofcx-i^5:jtfSTs«^©»ifp, ;^i&^2 i 

m2 2 0A-^^&mm2 1 o(c 7^-37 ^inm-r-s^-^oKi 

fP, S«fi^2 1 O©«fig©»iffltCOliT«Ui0J^«|iiST 

So 

[0 0 5 0] EI2t;. ^ib^ 2 2 0 XA> 

2 2 2 CD^^Sr^f o 

[0 0 5 1] m^-rsjc^tc. '^-xA*>Kg«a5 2 2 

2tt, ^a5fEii^3 0 1, tiffi<^ife|aIgS3 0 2, LPF 

3 0 3. i7n.y/7^^|pJ8g3 0 4. Szfel^:t7-fe'y 
*g|53 0 5, s^SiJll^lHl?S 3 0 6 . i6j:Zf^^(Dmi^^ 

[0 0 5 2] ^bX. c:«J;-5;^j:^ffi£«^— X>'N*> Kg 
{fgB2 2 2tCi3l.iT, Sflffl-^3 1 0lc{i, ^gp^iigl 

SO if)^^0!c.Lrzm^mmmn. mummmn^K/iWr 

n-g-'tl— 0©LPF3 0 3(c:*3liT7^;i'^U>i^$ 
n, S«I (l^ffifig^i-) ft^3 1 1, gflQ (ifisSfiK 
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^) fi^3 1 2 t/«£S, 

[0 0 5 3] -^-cDft. i7 n -y^n^m^ 3 0 4 d^'Sffift 
^3 1 0*ie,ltitiib7t«ii^'< 5 >^^(CctO. ^g'M* 

nisss 0 6{cT§fsi«^3 1 1, smgrn^s 1 2*^ 

?)«iS«-^3 1 3^f#-5o 

[0 0 5 4] zidT. HflK!!LycJ;-5{c:, Sgp^tg|§3 0 

mmLii(Dfi\\z\mm^<Dnmu <»: tcttx c^ii^ 

IS:4-7-fe-yh) $feHEI2W4 0 2TS^LfcJ; 

[0 0 5 5] ^— XA*> KSfig|52 2 2©)1jS 

[0 0 5 6] Z.(DrctblZ. &mm2 l OTtt. -^il^ 

zrtfd, ^1)1^2 2 0 T&ffitHie^it«-rs;fcJi>cD^*a 

|5|««itt5effl^^J5 0 1 ^7P-A4'®^^&BtCilJ6 

jh^. "T-^ 5 0 2 i^^tcsifs-rso 

$fetClil3tCS^U:^c3l««^3^?iJi:|WI^T*-So 
[0 0 5 7] ;i^T. *lli£j^Sgtr:feliTfiefflt--&<S[ffl 

[0 0 5 8] {4ffilHlte»it^ffl?^?iJtt, 8 0 1 iZTjk^n 
^J:o\ZlQ^m■r:ittM<D2•D<Dm^}^ (QPSK^P 

:^^<Dm. (0. 0) t (1, 1) <D^) *55a»cis 
[0 0 5 9] mm\zmm=^ t^tzm-t. immmmm^ 

ffl*?iJ©K Q«^«8 0 2, 8 0 3®ck^(C:S^$n-5 

jsjijT *) 0 . 1 i^>:^)vmzi<Lmf)^ 1 8 0 ^se-rs# 
wl^^t^o c<D^mit^m&]\zifu.'^.^m^rzisf>. ^ 

[0 0 6 0] ci©J;3nc{a:ffiIel««jttS«^J*S 

^TS^!!l^2 2 0 ©^-XA->FS{Sg|5 2 2 2 Ttt. 

y'w-Ai^^igps 0 7(cT. mm±xy iy-Amm=^ 

giO:7^-A^-f 5>i^S:ttttl-rS. M?S^*7-lr>7h 

^*gP3 0 5tt, :7l/-A^'f 5>i7'{cao'ViT, 
I Q{f^*i^[5ie»«^fflm^J5 0 IgB^^ftfiSL. :i 

n^mzimm^m^m^i.. m^imzu^x&mmm 

[0 0 6 1] OT. J:«JljS^:t7-tr-y h^*gP3 0 5 

[0 0 6 2] s-r. 04fc, m^^^y±'y hm^ms 

0 5 ^To 

[0 0 6 3] m^n'T^.kviz. mm^^yn-yhm^^ 

305 ti, LPF30 3di^®I«^3 1 1. Q«^3 1 




2 =s:tn'en-t^m\zmmLm<tztb(D/'{y yyi o 

rztf)<DD S P (7^^- i^iS'JVm^mmzfa-t y^) 7 o 2 

[0 0 6 4] DSP7 0 2«F*ggeiC^tU 7 0 34ffi 
ZICDB^O 7 0 3{Ctt. DSPCDV7 h-i^jiTWIS 

[0 0 6 5] mmmiZit. DSP7 0 2tt, ^-f 5>y 

Pimmm 1 o#^©«m(c*;5). ^-f 5>;ysiw«-^ 
7 1 o«, yu-M.mm^3o 7*^\ t^mvyu-A^ 

fi^7io{cj;D. m^mn<7iw.Djh^mPhi$'-i zyif 

*5aa^n-5i:. DSP7 0 2«, 7 r 7 0 1 leg 
a$n:tA:'3«#*?iJ3 11, 3 12, *5J:0t, i^Dy 

i7iS"r5>i^ (mm^^^y^i^) 7 1 i^stoii*., 
[0 0 6 6] d^iT, msiz^^jBi^mm^mmx'mm 
ffl^s 0 2fc-:5(,iT, ^5^BlfiIfe@^bilt^:{£ffl■rs+^>:/ 

i^D.^i'S^iHigss 0 4(c:J;oTSft«^3 1 0 J: 

*tJ5S-r^.#^ (9 0 1) ^CDM^<7)-9->:7';k'^ (9 0 
2, 9 0 3) (Dtf3<0<Dt}->7';P^^iseffiL, -feffilHie 

««^s-ffo. im^3ii*«, 1/1 6 -> 

>7j^MBiiss-eiJ->:/u >^snA*«v7r 7 0 1 ici&iws 

nTti^feCDt-r^. Q3 1 2M^»Ct?liTfel^filTfe 

[0 0 6 7] T«, iii6tc&ffl[Hie*«i5£5!ia®Ma^ 

[0 0 6 8] Bl^T^i^tC, Z:CD^!!lgT«> MS:^P 
«>i'i 0 icfcO^iffllHlteJi^^ffiML, mmyu^'ji; 1 

0 2 \zx>jmmm.<Dm^no> (a i sum> ^ 

Qsum) #->>'i^Jk'i^T®[Hltea^ I Qffi^J^ST• 
ro 0 6 9] ^LT, Sm?S^J'4'®€l:ffilHliESJS^ffl?S 

to-y->7';uB) ©Sftm-^ (Iq. Qo> ^ *3J;t)^2-> 
> s osii^gij ^ 5 > (-y- > I ^ 5 i 1 
6-y->:;^;i/B) <D^mm^ dig. Qie) J^o, i->> 
7i^;i/e*^e 2 f>>7j^;i^B$T<DEFB^<7)fi:ffiiPiG.»«r i q 
mmm^\zxm-\^-t^ (^as^p-^i? 1 0 3) „ 

[0 0 7 0] E13 0{a:ffi|HltefflltS»^JT«. 1 v-># 

(A I , AQ) ^rSttST^^o 
[0 0 7 1] 
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Ai =- Mex lo-Qie^Qo 

AQ =-Qi6x I0+ I leXQo 

:k\z. mm^^ ^>^i)^<bi^y-f)vm<D,^\z'D\,^xh 

nmzmm^m^n\h-r^ mmzfu^yi/ 105). 

fip-fe, 1 -»7}?)PB, *5ctt;2 ->>:^;l/B©«3i^-f 5 

>i^cD^n-?-'niSHff<75-y->y;u* (- i-y->7';i'B, i5 
J;U:i 51J->>^)PB) 1 v'>7t^;PKFBT (l6-y->7' 

[0 0 7 2] |^#(C1 >'>7j?;UB, 43<J;tX2 ->>/l^;l'B 

t^>>^;^B, i5J;D^i 7ii->:/;i'B) d^e. 1 v>7j^;i/K 
m (1 6-y->:/;uKra) ©feffiEigmsrSttti-rs (®s 

yn-y^:7 10 7) = 
[0 0 7 3] ^LT, »:{±i$nfcffi-3.^SC0fi:fflt5ieai2: 

-g-n^'n (AisuM> ^QsuM> '-'^^ H^ii^Jn^t-^ (M 

m-fUy^lOA. 1 0 6, 1 0 8), 
[0 0 7 4] ;^fC, i i + 1 $:fT3^<ttCj;t9^*:CD-> 
>d^;U^<i:MS^^b (MS:7'P<yi7 1 0 9) . nm\Z 

{iffiiugit^ffl^^js 0 i<D2v'>7j?;i/B*ie,3->>7i? 
;PB«)fi[ffliiie«, 3-»Ji?;PBj&^^4->>7i?;i'@©^ 

ffilHie*, 3 1 yy-^)vmii^<h 3 2 ey>:!j^;vBfc-:3 

(3 1X3) m<r>mnmm&^^i^ hjvnw-x^rd^miX 

feS (AIsuM^ ^QSUM> *iE^^tTS;:i:f'J;0¥l^ 
fiCffllHie* (A I isy„bol> AQlsymbol> ^ 1 

3) . 

[0 0 7 5] -eLT, CinSrffiffllilteMJt^fiitTS, 
[0 0 7 6] ;^C43. UAJt©MST«. ffiifs«::*:tfi-g)1j- 

m^^.(DJh.ii^K> 1 0 0 2*^'|Rli;TafeoTfc, ig^SfitcO:^ 
#fj:-y->7'>»k* (fcE) T«. y^xco^si 0 0 2« 
{4ffileiei 0 0 ltC*fLTffi*fWfc:/jN^<^cD. m.\Z-^ 

ti^{i]&(D-^y:f)VA (*^) T«, y-fX®j^#io 

0 2 muMmU 10 0 1 »Cjfc=tLTffi*tWI';^#< ;^J:^fc 

J^. *ii|@«;^:<D* {^uy^n^m^xn±^tifz^-i 

II«/JN$ < , mz-\fuAnT5.(D^y:f)VM.X\^Wmti^± 

^<f£^z.ii^mm.i^rzh(nx$>^. 
[0 0 7 7] L*^L., -Mim^^^i^itmmum^mfe^ 

iiLmMnm&mmmso nzi^m-r^m-^izit. mm^ 

Ili:/P-y^ 1 0 Z(D^^^]iKy<D^o\zmJE-t^ (1 0 

5, iQ 7\z-o\^'^x^nmzn^^^iEt^) ^o\z-r 
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[0 0 7 81 

=Il6x(i+l) 
AQ =Ql6X(i+l) 

[0 0 7 9] 'A\z, iSLmmmmimm^z-oi^^xmrn-r 

[0 0 8 0] msiz. ^imm^miE^simomm^m^^ 
r. 

[0 0 8 1] m^-r^<t:o\z. CCDMSTH. MST'o 
110 2 \ZX^^(DWmit^fTU O o 

AQi = AQisy„bo,XA I 

(i^l. A I 0=1. AQo=0) 

[0 0 8 4] 

lNEWi=IiX^ I i+QiXAQi 
QNEWi=Q i XA I j- I jX AQj 

si±, :i^^m<D~mmmmiz^^^xmmL^, 
[0 0 8 5] f£^. &.±coitm^e.mm^(Dmm\zm^ 
xm^^^^>^jv.^<D&m'pmt. m'^^m^± 
<Dwm\zmvx. ^\zmmvrzh<Diimu^'b(D^m^^ 

mmr^. :i<Dm(ommmmz^:^7-Aizh. mm^zmm 
[0 0 8 6] ^nmmmz^mt, ^m^^mm^m^ 
ux^^o LfzA^^x. m^mmizj^^m^j^mmm'o 

-r 5 > ftifiOM t ^ E WT y D S J; 3 

^ tr tt, ¥±^{t; (c i c T S N^iJ# S \^±x^ S fcJ&ficffl 

[0 0 8 7] 

mm<D^m &.±(r>^o\z. *|g?g{cin«, i|S|iI«8 

m-t^z.t-f)^x^?), 

m 1 1 ^W}i^mm'>7.7-A<Dm^t:^-rzfu y mx 
[HIS] {tLmmAm-&%n^^-^mx^^. 



I 16xi+Ql6x(i+l)^Ql6xi 

^ ^ lexj- I 16x(i+l)^Ql6Xi 

[0 0 8 2] ji§WH^fl«):f5:fifcffl:f VmM^^fz 

tb. &mMm,m^m(Dwmm (aiq. aqq) * 

t, Mjt-r^&.^m^mm^m^n<Dimj^. (piq. 
pqq) ©fiifflM^f^AT?). mmi'^^>if<Di'» 
^-)vm<D'f-d' dp Qj) {c*f-r^{4ffliHiejt«« 

(Alp AQj) «:*iCctOg[ffi$n-l>. 
[0 0 8 3] 

j-l~^Qlsymbol^^Qi-l 
i-l + ^ I lsymbol^^Qi-1 

[06] fiffliHie*it^Mso«!ia^w^^r:7n-^ 
[1117] ^mm&<zn-t^ y ^ x<DBm^m-rmx^ 

[0 9] m^(D^mimmi^7.7-L.(Dmm^^rzfuy 
^mx$>^, 

[010] iie*©'^-x;N*> h*§«gB®«^Sr*-ryp 

[01 1] «jSISc:^7-t-;/ h(Ci^fi[ffiI5lK5:*T0T 
[01 2] j||ffl»?<JSr*T0T*?)o 

[013] ti£*ofi:ffiiPite«jt^5aa©Ma^iiis:s^T 

[:^^®IKW] 

2 10: 211: a±te^'^-XA'> Kall«a$> 

2 12: *ffi^'<-XA'> KSmgU, 213: aifeSR 
FgP, 2 14: f—^ («^) A;'3. 215: r'-iS' 
(.m^) m*. 2 2 0: 221: gH&S'^-X 
A-> KiimSlJ. 2 2 2: ^mW)^-7.ny FSMgP, 2 
2 3 : ^mmR ¥W>. 2 2 4: ($^) A*. 2 

2 5 : 7"-^ (^^) m;'3, 3 0 1: «g|5^1ig§, 3 0 

2 :feffi^j6lHl8S, 3 0 3:LPF, 304:i'D'yi7 
S^lHlifS, 3 0 5: Jlig^^7-fe-y M^SgP, 3 0 6: 

mmm^m^. 307: 7i/-A[siwgE, 3 1 0 : 

m^. 3 11: S« I ffi^, 3 12: SfflQW^, 3 1 

3 : mmmn. 4 O l : ^iSic::i-:7-b-y H*«^CVi«-&0 
a>X^l/— >3>. 4 0 2 : iMiSI^^7ir-y hJ&^$)-g> 

>3>. 5 0 1 : firffllEiitgJt^ffij^ 

^J. 5 0 2 : "f-^. 7 0 1 : L P Famw«^*# 
«-r-5fc«!:)«)A'«v:7r. 702:DSP. 703: 
'J, 7 1 0 : ^-f 5>^M^m^. 711:i'n-yi7^ 
-f = (i6g'J«3Si5'-f S >y) 8 0 1: f4ffl[Elte«JS 
^ffllSJiJ ( I Q¥®) .8 0 2: fiCfflIlie«it^ffl?R3nj 
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I 8 0 3: >f4ffilHiea}ft^ffl^^JQ«^. 9 0 
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^ I SUM*^^ I SUM+ ^ I 



A I — - I I8x O + O I I 8XJ-1 AQ-^-Q l«x(H-X)-l^ • l»xi-l 

-Qiax<t + l)-lXQt8xi-l •*■ I 16x Cl + l) l«x|-l 



105 
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A I SUNT-^ I SUM+ A I 
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